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n Microsecond folding of the cold shock protein
measured by a pressure-jump technique. Maik Jacob,
Georg Holtermann, Dieter Perl, Jochen Reinstein, Thomas
Schindler, Michael A Geeves and Franz X Schmid (1999).
Biochemistry 38, 2882–2891.
Pressure-jump techniques allow the pressure to be increased
or decreased by 100–160 bar within 50–100 µs. Unfolding and
refolding rate constants can be measured in the time range
70 µs to 70 s. The temperature dependence of the unfolding
and refolding rate constants of wild-type and three mutants of
the cold shock protein from Bacillus subtilis are reported. The
mutant proteins all involve the substitution of a buried
phenylalanine with alanine. Changes in the heat capacity
between the unfolded, transition and native state are
measured and in all cases show that the transition state is
native-like with respect to the burial of hydrophobic residues.
The overall native-like character of the transition state is not
affected by mutation. Analysis of the effect of mutation on
unfolding and refolding rates revealed that Phe27 does not
form many favourable interactions in the transition state,
whereas Phe15 and Phe17 form some favourable interactions
in the transition state and are therefore likely to be in
partially structured regions. Although the transition is overall
native-like, individual sidechains are still in a non-native
environment.
9 March 1999, Biochemistry
n Influence of amino acid substitutions related to
inherited human prion diseases on the
thermodynamic stability of the cellular prion protein.
Susanne Liemann and Rudi Glockshuber (1999).
Biochemistry 38, 3258–3267.
Transmissible spongiform encephalopathies (TSEs) are caused
by a unique infectious agent which appears to be identical to
PrPSc, an oligomeric, misfolded isoform of the cellular prion
protein, PrPC. All inherited forms of human TSEs segregate
with specific point mutations or insertions in the gene coding
for human PrP. The authors have tested the hypothesis that
these mutations destabilize PrPC and thus facilitate its
conversion into PrPSc. Introduction of all these replacements
into PrP(121–231) yielded variants with the same spectroscopic
characteristics as wild-type PrP(121–231), which excludes the
possibility that the exchanges a priori induce a PrPSc-like
conformation. The thermodynamic stabilities of the variants do
not correlate with specific disease phenotypes. These data
suggest that destabilization of PrPC is neither a general
mechanism underlying the formation of PrPSc nor the basis of
disease phenotypes in inherited human TSEs.
26 February 1999, Biochemistry
n Solution structure of the proapoptotic molecule BID: a
structural basis for apoptotic agonists and antagonists.
James M McDonnell, David Fushman, Curt L Milliman,
Stanley J Korsmeyer and David Cowburn (1999). 
Cell 96, 625–634.
Members of the BCL2 family of proteins are key regulators of
programmed cell death, acting either as apoptotic agonists or
antagonists. The authors describe the solution structure of
BID, a proapoptotic BCL2 family member. Sequence/structure
analysis of BCL2 family members allows a superfamily to be
defined, which has implications for general mechanisms for
regulating proapoptotic activity. The activity of BID is
regulated by a caspase 8-mediated cleavage event that exposes
the BH3 domain and significantly changes the surface charge
and hydrophobicity, resulting in a change of cellular
localization. (Similar results are reported in the same issue by
James J Chou, Honglin Li, Guy S Salvesen, Junying Yuan and
Gerhard Wagner (1999) Cell 96, 615–624.)
5 March 1999, Cell
n Structural and functional analysis of the ARF1–ARFGAP
complex reveals a role for coatomer in GTP hydrolysis.
Jonathan Goldberg (1999). Cell 96, 893–902.
The crystal structure of the complex of ARF1 GTPase bound
to GDP and the catalytic domain of ARF GTPase-activating
protein (ARFGAP) has been determined. The ARFGAP
molecule binds to switch 2 and helix α3 to orient ARF1
residues for catalysis. In the complex, the effector-binding
region appears to be unobstructed, suggesting that ARFGAP
could stimulate GTP hydrolysis while ARF1 maintains an
interaction with its effector, the coatomer complex of COPI-
coated vesicles. Biochemical experiments show that coatomer
directly participates in the GTPase reaction, accelerating GTP
hydrolysis in an ARFGAP-dependent manner. Thus, a
tripartite complex controls the GTP hydrolysis reaction
triggering disassembly of COPI vesicle coats. 
19 March 1999, Cell
n X-ray structure of T4 endonuclease VII: a DNA junction
resolvase with a novel fold and unusual domain-
swapped dimer architecture. Hans Raaijmakers, Olivier
Vix, Imre Törõ, Stefan Golz, Börries Kemper and Dietrich
Suck (1999). EMBO J. 18, 1447–1458.
Phage T4 endonuclease VII (Endo VII) was the first enzyme
shown to resolve Holliday junctions. In the crystal structure
the Endo VII monomers form an elongated, highly intertwined
molecular dimer exhibiting extreme domain swapping via two
pairs of antiparallel helices forming a novel ‘four-helix cross’
motif. The monomer fold contains a zinc ion tetrahedrally
coordinated to four cysteines, and does not resemble any of the
known junction-resolving enzymes. The S-shaped dimer has
two ‘binding bays’ separated by ~25 Å. A model for the
complex with a four-way DNA junction is presented. 
15 March 1999, The EMBO Journal
n The high-resolution crystal structure of the molybdate-
dependent transcriptional regulator (ModE) from
Escherichia coli: a novel combination of domain folds.
David R Hall, David G Gourley, Gordon A Leonard,
Elizabeth MH Duke, Lisa A Anderson, David H Boxer and
William N Hunter (1999). EMBO J. 18, 1435–1446.
The molybdate-dependent transcriptional regulator (ModE)
from Escherichia coli is a homodimer and each subunit
comprises N- and C-terminal domains. The N-terminal
domain contains a winged helix-turn-helix motif for binding to
DNA and is primarily responsible for ModE dimerization. The
C-terminal domain contains the molybdate-binding site and
residues implicated in binding the oxyanion are identified.
This domain is divided into subdomains related to the
oligomer binding fold, suggesting a role for the C-terminal
domain in the formation of the ModE–protein–DNA
complexes necessary to regulate transcription.
15 March 1999, The EMBO Journal
n Crystal structure of a heparin- and integrin-binding
segment of human fibronectin. Amit Sharma, Janet A
Askari, Martin J Humphries, E Yvonne Jones and David I
Stuart (1999). EMBO J. 18, 1469–1479.
The crystal structure of human fibronectin (FN) type III
repeats 12–14 reveals the primary heparin-binding site in FN13,
and a putative minor site ~60 Å away in FN14. The motif
implicated in integrin α4β1 binding is buried at the FN13–14
junction. Mutagenesis studies prompted by this observation
reveal a new motif, PRARI, that is important for α4β1 binding
and which may represent a new class of integrin-binding sites.
15 March 1999, The EMBO Journal
n Crystal structure of the soluble form of the human Fcγ-
receptor IIb: a new member of the immunoglobulin
superfamily at 1.7 Å resolution. Peter Sondermann, Robert
Huber and Uwe Jacob (1999). EMBO J. 18, 1095–1103.
Fcγ receptors (FcγRs) represent the link between the humoral
and cellular immune responses. The crystal structure of the
soluble human Fcγ receptor IIb (sFcγRIIb) reveals two typical
immunoglobulin (Ig) like domains enclosing an angle of ~70°,
leading to a heart-shaped overall structure anchored by several
hydrogen bonds. A model for the sFcγRIIb–IgG complex is
discussed.
1 March 1999, The EMBO Journal
n Exploring the kinetic requirements for enhancement of
protein folding rates in the GroEL cavity. MR Betancourt
& D Thirmulai (1999). J. Mol. Biol. 287, 627–644.
Lattice model simulations were performed in three distinct
environments in order to model the GroEL-mediated folding
of proteins. First, the folding of the protein was simulated in a
confined volume to represent folding in the GroEL cavity.
Second, the boundaries were given hydrophobic properties,
and lastly the boundaries were given alternating
hydrophobic/hydrophilic properties. In the first simulation,
modeling an inert Anfinsen cage, the folding rate is retarded.
In the second simulation, results varied depending on the
potentials, but at the optimum the folding rate was accelerated.
Thus, the hydrophobic walls aid in pulling kinetically trapped
states apart leading to a smoother energy surface. Frequent
cycling between the hydrophobic and hydrophilic surface
resulted in the greatest acceleration in folding rates.
2 April 1999, Journal of Molecular Biology
n Designing conditions for in vitro formation of amyloid
protofilaments and fibrils. F Chiti, P Webster, N Taddei,
A Clark, M Stefani, G Ramponi and CM Dobson (1999).
Proc. Natl Acad. Sci. USA 96, 3590–3594.
A small α/β protein, acylphosphatase, is converted into
insoluble amyloid fibres during slow growth in the presence of
trifluoroethanol. The fibrils formed exhibit properties similar
to those found for fibrils associated with disease states. The
unbranched filaments, 30–50 Å, assemble into higher order
structures, possess extensive β-sheet structure as revealed by
far UV circular dichroism and IR spectroscopy, and exhibit
Congo red birefringence. The authors propose that amyloid
forms when the native state of the protein is destabilised under
conditions where noncovalent interactions, particularly
hydrogen bonds, are favourable. Amyloid formation may not be
restricted to a small number of protein sequences but may be a
common property of many proteins.
30 March 1999, Proceedings of the National Academy of
Science USA
n Mechanical and chemical unfolding of a single protein:
a comparison. Mariano Carrion-Vazquez, Andres F
Oberhauser, Susan B Fowler, Piotr E Marszalek, Sheldon E
Broedel, Jane Clarke and Julio M Fernandez (1999). Proc.
Natl Acad. Sci. USA 96, 3694–3699.
Is the mechanical unraveling of protein domains by atomic
force microscopy (AFM) just a technological feat or a true
measurement of their unfolding? By engineering a protein
made of tandem repeats of identical Ig modules, the authors
obtained explicit AFM data on the unfolding rate of a single
protein domain that can be accurately extrapolated to zero
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force. The authors compare this with chemical unfolding rates
for untethered modules extrapolated to 0 M denaturant. The
unfolding rates obtained by the two methods are the same.
Furthermore, the transition state for unfolding appears at the
same position on the folding pathway when assessed by either
method. These results indicate that mechanical unfolding of a
single protein by AFM does indeed reflect the same event that
is observed in traditional unfolding experiments.
30 March 1999, Proceedings of the National Academy of
Science USA
n Structure of a cytochrome P450-redox partner electron-
transfer complex. Irina F Sevrioukova, Huiying Li, 
Hong Zhang, Julian A Peterson and Thomas L Poulos
(1999). Proc. Natl Acad. Sci. USA 96, 1863–1866.
The crystal structure of the complex between the heme- and
FMN-binding domains of bacterial cytochrome P450BM-3, a
prototype for the complex between eukaryotic microsomal
P450s and P450 reductase, has been determined. The
flavodoxin-like flavin domain is positioned at the proximal face
of the heme domain with the FMN 4.0 and 18.4 Å from the
peptide that precedes the heme-binding loop and the heme
iron, respectively. The heme-binding peptide represents the
most efficient and coupled through-bond electron pathway to
the heme iron. Substantial differences between the FMN-
binding domains of P450BM-3 and microsomal P450
reductase, observed around the flavin-binding sites, are
responsible for different redox properties of the FMN, which,
in turn, control electron flow to the P450. 
2 March 1999, Proceedings of the National Academy of
Science USA
n Structure of a Ran-binding domain complexed with Ran
bound to a GTP analogue: implications for nuclear
transport. Ingrid R Vetter, Christine Nowak, Takeharu
Nishimoto, Jürgen Kuhlmann and Alfred Wittinghofer
(1999). Nature 398, 39–46.
The protein Ran is a small GTP-binding protein involved in
nuclear transport. The structure of Ran bound to one of its
effectors in complex with the first Ran-binding domain
(RanBD1) of human RanBP2 reveals that RanBD1 has a
pleckstrin-homology domain fold, and that the C terminus of
Ran is wrapped around RanBD1, contacting a basic patch on
RanBD1 through its acidic end. This molecular ‘embrace’
suggests a novel regulator mechanism.
4 March 1999, Nature
n Structure of the amino-terminal domain of Cbl
complexed to its binding site on ZAP-70 kinase. Wuyi
Meng, Sansana Sawasdikosol, Steven J Burakoff and
Michael J Eck (1999). Nature 398, 84–90.
The N-terminal region of the adaptor protein Cbl (Cbl-N)
binds to phosphorylated tyrosine residues and has cell-
transforming activity. The crystal structure of Cbl-N, both
alone and in complex with a phosphopeptide from the tyrosine
kinase ZAP-70 shows that Cbl-N is composed of three
interacting domains: a four-helix bundle (4H), an EF-hand
calcium-binding domain, and a divergent SH2 domain. The
EF hand wedges between the 4H and SH2 domains and
roughly determines their relative orientation. In the ligand-
occupied structure, the 4H domain packs against the SH2
domain and completes its phosphotyrosine-recognition pocket.
4 March 1999, Nature
n Hydration of denatured and molten globule proteins.
Vladimir P Denisov, Bengt-Harald Jonsson and Bertil Halle
(1999). Nat. Struct. Biol. 6, 253–260.
The hydration of nonnative states is central to protein folding
and stability but has been probed mainly by indirect methods.
The authors use water 17O relaxation dispersion to monitor
directly the internal and external hydration of α-lactalbumin,
lysozyme, ribonuclease A, apomyoglobin and carbonic
anhydrase in native and nonnative states. The results show
that nonnative proteins are more structured and less solvent-
exposed than commonly believed. Molten globule proteins
preserve most of the native internal hydration sites and have
native-like surface hydration. Proteins denatured by
guanidinium chloride are not fully solvent-exposed but contain
strongly perturbed occluded water. These findings shed new
light on hydrophobic stabilization of proteins.
March 1999, Nature Structural Biology
n Crystal structure of a lead-dependent ribozyme
revealing metal binding sites relevant to catalysis.
Joseph E Wedekind and David B McKay (1999). Nat.
Struct. Biol. 6, 261–268.
The leadzyme is a small RNA motif that catalyzes a site-
specific, Pb2+-dependent cleavage reaction. As such, it is an
example of a metal-dependent RNA enzyme. The authors
report the structure of the leadzyme, which reveals two
independent molecules per asymmetric unit. Both molecules
feature an internal loop in which a bulged purine base stack
twists away from the helical stem. This kinks the backbone,
rendering the phosphodiester bond susceptible to cleavage.
The independent molecules have different conformations: one
leadzyme copy coordinates Mg2+, whereas the other binds only
Ba2+ or Pb2+. In the active site of the latter molecule, a single
Ba2+ ion coordinates the 2′-OH nucleophile, and appears to
mimic the binding of catalytic lead. These observations allow a
bond cleavage reaction to be modeled, which reveals the
minimal structural features necessary for catalysis. 
March 1999, Nature Structural Biology
n Minor groove RNA triplex in the crystal structure of a
ribosomal frameshifting viral pseudoknot. Li Su, Liqing
Chen, Martin Egli, James M Berger and Alexander Rich
(1999). Nat. Struct. Biol. 6, 285–292.
Many viruses regulate translation of polycistronic mRNA using
a –1 ribosomal frameshift induced by an RNA pseudoknot. A
pseudoknot has two stems that form a quasi-continuous helix
and two connecting loops. The crystal structure of the beet
western yellow virus (BWYV) pseudo-knot reveals rotation and
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a bend at the junction of the two stems. A loop base is inserted
in the major groove of one stem with quadruple-base
interactions. The second loop forms a new minor-groove
triplex motif with the other stem, involving 2′-OH and triple-
base interactions, as well as sodium ion coordination. Overall,
the number of hydrogen bonds stabilizing the tertiary
interactions exceeds the number involved in Watson–Crick
base pairs. This structure will aid mechanistic analyses of
ribosomal frameshifting. 
March 1999, Nature Structural Biology
n A glycyl radical site in the crystal structure of a class III
ribonucleotide reductase. Derek T Logan, Jessica
Andersson, Britt-Marie Sjöberg and Pär Nordlund (1999).
Science 283, 1499–1504.
Ribonucleotide reductases catalyze the reduction of
ribonucleotides to deoxyribonucleotides. Three classes have
been identified, all using free-radical chemistry but based on
different cofactors. Classes I and II have been shown to be
evolutionarily related, whereas the origin of anaerobic class III
has remained elusive. The structure of a class III enzyme
suggests a common origin for the three classes but shows
differences in the active site that can be understood on the
basis of the radical-initiation system and source of reductive
electrons, as well as a unique protein glycyl radical site. A
possible evolutionary relationship between early
deoxyribonucleotide metabolism and primary anaerobic
metabolism is suggested. 
5 March 1999, Science
n Crystal structure of human ZAG, a fat-depleting factor
related to MHC molecules. Luis M Sanchez, 
Arthur J Chirino, Pamela J Bjorkman (1999). 
Science 283, 1914–1919.
Zn-α2-glycoprotein (ZAG) is a soluble protein that is present in
serum and other body fluids. ZAG stimulates lipid degradation
in adipocytes and causes the extensive fat losses associated
with some advanced cancers. The crystal structure of ZAG
resembles a class I major histocompatibility complex (MHC)
heavy chain, but ZAG does not bind the class I light chain 
β2-microglobulin. The ZAG structure includes a large groove
analogous to class I MHC peptide-binding grooves. Instead of
a peptide, the ZAG groove contains a nonpeptidic compound
that may be implicated in lipid catabolism under normal or
pathological conditions. 
19 March 1999, Science
n Reversible conversion of monomeric human prion
protein between native and fibrilogenic conformations.
GS Jackson, LLP Hosszu, A Power, AF Hill, J Kenney, 
H Saibil, CJ Craven, JP Waltho, AR Clarke and J Collinge
(1999). Science 283, 1935–1937.
Conditions are established in which recombinant prion protein,
PrP91–231, converts between its native α conformation,
characteristic of PrPC, and a compact, highly soluble,
monomeric form rich in β structure (β-PrP). β-PrP is populated
on reduction of the single disulphide bond and lowering the
pH to 4.0 in a dilute acetate buffer. This species is
characterised using circular dichroism, NMR and gel filtration
chromatography. β-PrP exhibits partial resistance to proteinase
K digestion, characteristic of PrPSC, and is a direct precursor of
fibrillar structures.
19 March 1999, Science
n A 30 Å long U-shaped catalytic tunnel in the crystal
structure of polyamine oxidase. Claudia Binda, Alessandro
Coda, Riccardo Angelini, Rodolfo Federico, Paolo Ascenzi
and Andrea Mattevi (1999). Structure 7, 265–276.
The first crystal structure of a polyamine oxidase reveals two
domains, which define a remarkable 30 Å long U-shaped
catalytic tunnel at their interface. The structure in complex
with an inhibitor reveals the residues forming the catalytic site
and unusual enzyme–inhibitor CH⋅⋅⋅O H bonds. A ring of
glutamate and aspartate residues surrounding one of the two
tunnel openings contributes to the steering of the substrate
towards the inside of the tunnel. 
24 February 1999, Structure
n The structure of a Staphylococcus aureus leucocidin
component (LukF-PV) reveals the fold of the water-
soluble species of a family of transmembrane pore-
forming toxins. Jean-Denis Pédelacq, Laurent
Maveyraud, Gilles Prévost, Lamine Baba-Moussa, Ana
González, Emmanuel Courcelle, William Shepard, Henri
Monteil, Jean-Pierre Samama and Lionel Mourey (1999).
Structure 7, 277–287.
Leucocidins and γ-hemolysins are two-component toxins
secreted by Staphylococcus aureus. They are water-soluble
proteins that undergo conformational changes and
oligomerization after recognition of their cell targets. The
crystal structure of a monomeric leucocidin (LukF-PV) shows
that the core of this three-domain protein is similar to that of
α-hemolysin. The glycine-rich stem, which undergoes a major
rearrangement on pore formation forms an additional domain
in LukF-PV. The fold of this domain is similar to that of the
neurotoxins and cardiotoxins from snake venom.
26 February 1999, Structure
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